Influence of age on aluminum induced lipid peroxidation and neurolipofuscin in frontal cortex of rat brain: a behavioral, biochemical and ultrastructural study.
Aluminum exposure is known to be associated with oxidative stress and cognitive decline in experimental animals but the precise mechanism of its neurotoxicity has not yet been delineated. The present study attempts to assess the learning and memory capacity of rats using Y-maze test for cognitive functioning. The markers of oxidative stress, e.g. lipid peroxides and endogenous antioxidants as well as metals (Al, Fe, Cu, Zn and Se) were measured in the brain frontal cortex of young and aged rats fed with AlCl(3) (100 mg/kg b.w.) for 90 days and normal saline treated controls. We observed significant changes between young and aged Al treated rats and their controls in terms of lipid peroxides and endogenous antioxidants. Lipofuscin content was significantly increased in Al treated aged rats along with higher concentration of Al, Fe and Zn with concomitantly low levels of Cu, and Se. Ultrastructural studies of the frontal cortex of exposed rats revealed that the changes were more pronounced in the aged treated rats in terms of presence of spongiform lipofuscin, vacuolization and lysosomal degradation. Changes in synaptic morphology and decreased number of synapses were detected in the frontal cortex of Al treated aged rats. On the basis of the results of the present study, we conclude that Al may be linked with neurolipofuscinogenesis and alteration in neurobehavioral activity and these changes may be responsible for the development of age related disorders, such as Alzheimer's disease.